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Abstract–This paper develops the new growth and security criteria of the portfolio decision problem
in continuous-time. The growth criterion of the portfolio is defined as maximization of the net expected
capital accumulation that the agent will obtain when his wealth arrives at the target level determined
in advance. On the other hand, the security criterion is defined as maximization of the probability of
reaching the target level before ruin. We formulate mathematically this problem applying the threshold
stopping rule for the stochastic process and derive numerically the growth-security optimal portfolio.
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$dP_{0}(t)=rP_{0}dt$ ; $P_{0}(0)=p_{0}$ . (1)
, $r$ , . ,
,
.
$dP(t)=P(t)\{\mu dt+\sigma dB(t)\}$ ; $P(0)=p$ . (2)
, $\mu$ $\sigma$
, . , $\mu>r$
.
$W(t)$ , $q(t)$ ,
$q_{0}(t)$ . , $W(t)=$
$q(t)P(t)+q_{0}(t)P_{0}(t)$ . ,
$\alpha=q(t)P(t)/W(t)$ ( , $0\leq\alpha\leq 1$ ) ,
. $\alpha$









, $W(0)$ $(t=0)$ . ,
.
$Pr\{W(t)\leq w|W(0)=w_{0}\}=N[\frac{\log(w/w_{0})-m(\alpha)t}{\sigma\alpha\sqrt{t}}]$ . (6)
, $N[\cdot]$ . , ‘ $m(\alpha)>0$
, $\alpha$
.





























$=X_{1}( \frac{X_{1}}{w_{0}})rightarrow am(\alpha)-\xi(\alpha)\sigma$ . (10)
,
$\xi(\alpha)=\sqrt{m(\alpha)^{2}+2r\sigma^{2}\alpha^{2}}$ (11)
, $f_{X_{1}}(t)$ Gauss .
$f_{X_{1}}(t)= \frac{\partial}{\partial t}Pr\{\tau_{w_{0}X_{1}}\leq t|X_{1}>w_{0}\}$
$= \frac{\log(X_{1}/w_{0})}{\sqrt{2\pi\sigma^{2}\alpha^{2}t^{3}}}\exp[-\frac{(-m(\alpha)t+\log(X_{1}/w_{0}))^{2}}{2\sigma^{2}\alpha^{2}t}]$ . (12)
,
( Karlin and Taylor 3 ).








, Li and Ziemba 4 ,
.
$\phi(\alpha)=Pr\{\tau_{w_{0}X_{1}}<\tau_{w_{0}X_{2}}|W(0)=w_{0}\}$
$= \frac{1-(X_{2}/w_{0})^{h(\alpha)}}{1-(X_{2}/X_{1})^{h(\alpha)}}$ . (13)
,
$h( \alpha)=\frac{2m(\alpha)}{\sigma^{2}\alpha^{2}}$ (14)
. (13) Karlin and Taylor 3 .
$\phi(\alpha)$ $\alpha$ , $\phi(\alpha)$
$\alpha=0$ ,














$+ \int_{0}^{\infty}X_{2}\exp(-rt)g_{w_{0}}x_{2}(t)dt$ . (16)
84
,
$g_{w_{0}}x_{1}(t)= \frac{\partial}{\partial t}Pr\{\tau_{w_{0}X_{1}}\leq t|\tau_{w0X_{1}}<\tau_{w_{0}X_{2}}\}$ , (17)
$g_{w_{0}X_{2}}(t)= \frac{\partial}{\partial t}Pr\{\tau_{w_{0}X_{2}}\leq t|\tau_{w_{0}X_{1}}>\tau_{w_{0}X_{2}}\}$ (18)
. $X_{2}$
.
, (16) . $E$
, ,
$\{\begin{array}{l}E[e^{-r\tau_{w_{0}X_{1}}}]=E[e^{-r\tau_{w_{0}}x_{1}}|\tau_{woX_{2}}>\tau_{w_{0}X_{1}}]+E[e^{-rr_{w_{0}}x_{2}}|\tau_{wX_{1}}>\tau_{wX_{2}}]\cdot E[e^{-r\tau x_{2}x_{1}}]E[e^{-r\tau_{w_{0}X_{2}}}]=E[e^{-r\tau_{w_{0}X_{2}}}|\tau_{w_{0}X_{2}}<\tau_{w_{0}}x_{1}]+E[e^{-r\tau_{w_{0}}x_{1}}|\tau_{w_{0}X_{1}}<\tau_{woX_{2}}]\cdot E[e^{-r\tau x_{2}x_{1}}]\end{array}$ (19)
. ,
$E[e^{-r\tau_{X_{2}X_{1}}}]=(\frac{X_{1}}{X_{2}})\frac{m(\alpha)-\xi(\alpha)}{n(a)^{2}}$ , (20)
$E[e^{-r\tau x_{1}x_{2}}]=(\frac{X_{2}}{X_{1}})^{-(\alpha)+}=$ , (21)
$E[e^{-r\tau_{w_{0}X_{2}}}]=(\frac{X_{2}}{w_{0}})^{n(\alpha)}=m(\alpha)+t(\alpha)$ (22)
, $E[e^{-r\tau_{w_{0}X_{1}}}]$ $V_{\infty}(\alpha)/X_{1}$ .














. , (15) (26)
– . ,
,
. , , $-$ 2
.
4.
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$\gamma=0$ . , $(\alpha)$
$\alpha\in C$ . Table 1.
$\alpha^{*}$ $V_{\infty}(\alpha^{*})$ $\phi(\alpha^{*})$
. $\alpha^{*}$ 1 $(\alpha)$ ,









Increasing Function Unimodal Function
$\{\begin{array}{ll}\mu=0.0788 w_{0}\sigma--0.2,=1600[r=0.0488 X_{1}--17tXl[\end{array}\}$
$\{\begin{array}{ll}\mu=0.0788 W_{0}\sigma=0.4,--1600[r=0.0488 X_{1}=1700[\end{array}\}$
Figure 1. Pattem on Behavior of $V.(a)$ for $\alpha\in[0,1]$ .
Table 1. Growth-security optimal portfolio and the corresponding






. Table 2. $X_{2}=700$ [$] $X_{2}=1400$ [$] 2




Table 2. Growth-security optimal portfolio and the corresponding
growth measure $Z(a)$ for the various values of the
realization parameters.
,












1. Heath, D.C. and Sudderth, W.D., Continuous-Time Portfolio Management: Minimizing the Expected
Time to Reach a Goal, Working Paper, Institute for Mathematics and Its Applications, University
of Minnesota, (1984).
2. Heath, D.C., Orey, S., Pestien, V.C. and Sudderth, W.D., Minimizing or Maximizing the Expected
Time to Reach Zero, SIAM Journal on Control and optimization, 25, 195-205, (1987).
3. Karlin, S. and Taylor, H.M., A Second Course in Stochastic Process, Academic Press, N.Y., 1981.
4. Li, Y. and Ziemba, W.T., Security Aspects of Optimal Capital Growth Models with Minimum
Expected Time Criteria, Working Paper, Mimeo., University of British Columbia (1990).
5. MacLean, L.C., Ziemba, W.T. and Blazenko, G., Growth versus Security in Dynamic Investment
Analysis, Working Paper 88-2, School of Business Administration, Dalhousie University (1988), (to
be appeared in Management Science, (1992)).
6. Markowitz, H., Portfolio Selection: Efficient Diversification of Investments, John Wiley &Sons,
N.Y., 1959.
